Reduction of the C2 and C4 vinyl groups of Sn-protoporphyrin to form Sn-mesoporphyrin markedly enhances the ability of the metalloporphyrin to inhibit in vivo heme catabolism.
Sn (tin)-mesoporphyrin (Sn-protoporphyrin in which the vinyl groups at C2 and C4 have been reduced to ethyl groups) when incubated with rat splenic microsomal heme oxygenase proved to be a potent competitive inhibitor of enzyme activity in vitro, with a Ki of 0.014 microM. Sn-mesoporphyrin (1 mumol/kg body wt) also inhibited hepatic, renal, and splenic heme oxygenase activity in vivo in adult animals for extended periods of time. Sn-mesoporphyrin (1 mumol/kg body wt) prevented the transient increase in serum bilirubin 24 h after birth in the rat neonate and substantially reduced the levels of serum bilirubin in ALA (delta-aminolevulinic acid) induced hyperbilirubinemia in the 7-day-old suckling neonate. Tissue heme oxygenase activity was decreased in both animal models of hyperbilirubinemia. Sn-mesoporphyrin administration led to a prolonged increase in the heme saturation of hepatic tryptophan pyrrolase indicating an increase in the "heme pool" related to tryptophan pyrrolase and the compound also suppressed chemically induced hepatic porphyria. The administration of Sn-mesoporphyrin to bile duct-cannulated rats was followed by a prompt and sustained decrease in bilirubin output in bile. In addition the excretion of heme in bile was enhanced in these animals. These studies indicate that Sn-mesoporphyrin, like Sn-protoporphyrin, decreases serum bilirubin by inhibiting the production of bilirubin in vivo and its mode of action is through a sustained competitive inhibition of heme oxygenase. However, when a direct comparison of Sn-protoporphyrin and Sn-mesoporphyrin was made, these studies clearly established that the reduction of the C2 and C4 vinyl groups of the porphyrin macrocycle to ethyl groups increases the effectiveness of the Sn-mesoporphyrin derivative 10-fold or more as compared with Sn-protoporphyrin in inhibiting heme catabolism in the animal model systems examined. Thus alterations in the side chain substituents as well as of the central metal atom can influence in a significant manner the potency of the resultant synthetic heme analog as an agent capable of inhibiting heme degradation in vivo.